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The optimal treatment approach to musculoskeletal pain in cystic fibrosis remains unclear. This study aimed to examine the effect of a
combination of musculoskeletal physiotherapy techniques and massage therapy on musculoskeletal pain and ease of breathing. A single treatment
session was associated with reduction in pain and improvement in ease of breathing in adults with cystic fibrosis.
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The increased longevity of patients with cystic fibrosis (CF) is
accompanied by a rising prevalence of musculoskeletal com-
plications. Up to 94% of adults with CF report back or spinal pain
while the incidence of chest pain varies from 32 to 64% [1–6].
These musculoskeletal manifestations have been partially attri-
buted to an increased rate of thoracic kyphosis and vertebral
compression fractures in CF, both of which contribute to the
development of spinal and chest wall stiffness and soft tissue
contractures [1,7].
The treatment options for musculoskeletal pain in CF have
been afforded limited attention. Stretching regimes together with
thoracic mobilization techniques have been advocated for treat-
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neuromuscular retraining and joint mobilization resulted in
improved thoracic spine, chest wall and scapula mobility and
postural alignment in a child with CF [10], while massage therapy
in adults with CF has been associated with reduction in pain and
muscle tension [11]. Despite this preliminary work, the optimal
treatment approach to alleviate musculoskeletal pain and improve
ease of breathing remains unclear [12]. The aim of this study was
to assess the impact of a single musculoskeletal treatment session
using massage/soft tissue therapy and mobilization techniques on
pain and ease of breathing in adults with CF.
2. Methods
Patients registered with The Alfred Adult CF Service who
reported musculoskeletal pain to their primary physiotherapist
whilst admittedwith an acute exacerbation orwhen clinically stable
and who subsequently accessed the musculoskeletal and massage
physiotherapy service between January and September 2006 were
enrolled in this study. Institutional ethics approval was obtained
and each patient provided informed consent prior to participation.
Each patient underwent a musculoskeletal/postural assess-
ment to determine the primary region of musculoskeletal pain
and identify contributing factors. Regional locations of pain
were marked on the anterior and posterior view of a validated.V. on behalf of European Cystic Fibrosis Society. All rights reserved.
Fig. 1. Primary regions of pain based on clinical status. TxSp=Thoracic spine,
CxSp=Cervical spine; LxSp=Lumbar spine.
Fig. 3. Ease of breathing ratings before and after treatment. Results are mean and
standard deviation. ⁎p value pre and post treatmentb0.05.
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score of 0 for pain absence [13]. Following assessment, a single
individualized treatment session of up to one hour duration was
completed. A combination of spinal joint and intercostal mobi-
lization was used, together with soft tissue therapy and remedial
massage for each patient. Ratings of musculoskeletal pain and
ease of breathing (EOB) were measured on a visual analogue
scale prior to and at the conclusion of treatment. Statistical
analyses were performed using SPSS version 15.0. Univariate
comparisons were made using Student's t-test. Alpha was set at
0.05.
3. Results
A total of 105 adults with CF, with a mean (SD) age of 30.5
(9.4) years and an FEV1 of 48.1 (18.6) % predicted who
accessed the musculoskeletal and massage physiotherapy ser-
vice during the study period were included. Approximately 40%
of patients had previously accessed this service but none had
received treatment in the 3 months prior to participating in this
study. Of those included, 70 (66%) participated whilst admitted
with an acute exacerbation while 35 (33%) were clinically
stable. Only 2 patients had a past history of rib fractures, which
occurred greater than 12 months prior to the study, and 4 patientsFig. 2. Pain ratings before and after treatment. Results are mean and standard
deviation. ⁎p value pre and post treatmentb0.05.had CF arthropathy which was confined to the peripheral joints
and was not exacerbated at the time of the study.
The majority of patients (90%) reported chronic pain which
had been experienced for at least 3 months prior to reporting it
to their primary physiotherapist. The remaining 10% reported
acute pain of less than 3 days duration. All patients were re-
viewed by the service within three days of reporting pain. The
most common regions of chronic or acute pain reported are
outlined in Fig. 1. Overall, there was a significant reduction in
pain following treatment (mean difference of 1.8 cm, 95% CI
1.5–2.1 cm, pb0.001), with both subgroups reporting less pain
after treatment (Fig. 2). Overall, the rating of EOB improved
significantly following treatment (mean difference 0.5 cm, 95%
CI 0.4–0.7 cm, pb0.001), with significant improvements in the
acute group, but not the clinically stable group (Fig. 3).
4. Discussion
This study is the first to determine the immediate effect of a
combined treatment approach on clinical symptoms in a large
group of adults with CF.Musculoskeletal painwas predominantly
confined to the spinal region, shoulders and chest wall. Immediate
alleviation of pain and improvement in ease of breathing was
achieved using a combined approach of manual mobilization
techniques and massage therapy.
These treatment effects are comparable to the decrease in
acute or chronic low back pain following therapeutic massage
[14,15]. Similarly, mobilization techniques, remedial and rela-
xation massage has been associated with reduced pain and
improvement in well-being in adults with an acute exacerbation
of CF [11]. While this current study only demonstrated short
term benefit, the reduction in pain and improvement in ease of
breathing in all patients irrespective of clinical status suggests
that this approach is worthy of further investigation. The im-
provement in ease of breathing in patients who were acutely
unwell implies that the musculoskeletal limitations found during
assessment not only contribute to the ease of breathing but can be
addressed by this form of treatment. The lack of improvement in
respiratory symptoms for patients who were clinically stable
81A. Lee et al. / Journal of Cystic Fibrosis 8 (2009) 79–81may be accounted for by the lower ratings of EOB prior to
treatment.
Up to 26% of adults with CF do not access treatment for
musculoskeletal pain while a small proportion have sought
therapeutic relief from pharmacological and non-pharmacolo-
gical remedies including massage, relaxation and rest [4,5].
While this may suggest a lack of perceived need for treatment, it
may also reflect the current burden of therapy regimens existing
for patients and subsequent reluctance to include additional
treatment. In view of the intensive daily physiotherapy required
for all patients, a hands-on approach to musculoskeletal pain
may be critical to achieving clinical improvement as opposed to
exercise prescription only. Although the individual contribution
of each component of treatment cannot be distinguished, this
approach is reflective of a typical clinical strategy of manage-
ment, using a combination of treatments.
While this alleviation in symptoms following treatment is
promising, the clinical significance of this improvement in terms
of ease and efficacy with which airway clearance and exercise
therapy can be completed remains to be established. This type of
therapeutic approach requires evaluation over a longer duration
with greater frequency of intervention to determine the extent of
this improvement and the duration over which it may be
sustained. The lack of a control group in this study allows the
potential for a placebo effect of treatment. The absence of an
independent assessor measuring pain and EOB ratings may have
resulted in an over-interpretation of the benefit of this treatment.
5. Conclusions
As the longevity of patients with CF increases, the pre-
valence of musculoskeletal pain is likely to continue to rise. The
clinical impact of this pain is becoming more apparent but the
optimal management is currently unclear. The potential role of
physiotherapy techniques and massage therapy in alleviating
this pain has been suggested in this group of adult patients with
CF but future research in the form of a randomized controlled
trial with a blinded assessor is necessary to ascertain the longer
term clinical benefits.
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